Introduction
Dental implants have been used for decades to treat tooth loss in several clinical situations. 1 With a proper treatment plan, placement of the implant in the correct tridimensional position and reconstruction of the lost tissues produce satisfactory results that are maintained over time. 2 However, some esthetic and/or functional alterations may occur in the soft tissues that jeopardizes the success rate of these implants. 2, 3 The alveolar ridge undergoes clinical and biological modifications after tooth extraction that result in soft and hard tissue loss. If no bone graft is performed in an intact socket, a loss of approximately half of the socket volume may be expected, with major loss in the facial bone wall. 4, 5 Socket grafting may reduce the volume loss to 5-15% but the bone graft itself cannot maintain the alveolar ridge volume in its plenitude. 5, 6 Consequently, soft tissue grafts may be used to achieve better clinical results, compensate the alveolar ridge loss and provide a more stable peri-implant mucosa around implants. 7 Declaration of Interests: The authors certify that they have no commercial or associative interest that represents a conflict of interest in connection with the manuscript. Some papilla loss around dental implants is expected regardless of the type of implant placement, especially when several surgical procedures are performed to rehabilitate a patient. 8 This loss may be reduced by performing a flapless immediate implant and provisional placement, but approximately 0.5 mm of the papillae migrates apically. 9 Reducing these values facilitates the rehabilitation of patients because only the tip of the papilla is compromised, and the final restoration contour provides an appropriate outcome. The treatment of these alterations for greater losses becomes more complicated, and one major consideration for the rehabilitation of a patient with implants is the prevention of papilla loss because surgical reconstruction of this area remains unpredictable. 9, 10 If there is bone loss at the facial aspect of the implant and the patient presents a thin biotype, the soft tissue margin can migrate apically and generate esthetic or functional complaints. 11 Soft tissue recessions in implants leads to a longer prosthetic crown with incorrect tooth proportion or abutment, and the implant may also be exposed, which makes plaque control even harder, especially if there is lack of keratinized mucosa. 12, 13 Therefore, patients may request some type of treatment to prevent further tissue loss or to regain previously lost tissue.
Treatment of soft tissue defects around implants is challenging, especially in the esthetic region ( Figure 1 ). To quantify soft tissue esthetic parameters, the Pink Esthetic Score 14 was developed to evaluate mesial and distal papilla, soft tissue margin and contour and alveolar process volume, color and texture. Each variable receives a grade from 0 to 2, and the patient soft tissue esthetic receives an overall value from 0 to 14. Belser et al. 15 modified the original score, and the revised evaluation varies from 0 to 10. The variables of the alveolar process (volume, color and texture) were condensed into one analysis, which the authors justified because these variables were not considered as equally important as the other variables.
Similarly, the correction of peri-implant recession or papilla loss is more technically demanding than increasing the soft tissue volume or treating color and texture alterations. This narrative review discusses these types of soft tissue defects around implants and the possible treatments proposed in the scientific literature.
Facial volume loss, color or texture alterations
Loss of facial volume generally occurs after tooth extraction, especially if there is a bone defect in the socket. A great percentage of resorption occurs in the first 3 months, but resorption may continue up to years after extraction in sockets that originally contained a facial bone wall. 16 If the implant is placed with no further soft or hard tissue regeneration, then the mucosa may become thin and present a grayish color in the facial aspect. 17 Additionally, the soft tissue texture may present scars depending on where the incisions are placed and how the flap is managed; soft and hard tissue grafts may also alter the tissue texture if exposed. 18 A ridge concavity in the area that received an implant may become a concern for patients who present high esthetic demands. Volume loss is part of a physiological phenomenon that occurs after tooth extraction. Several researchers demonstrated that the facial wall was partly resorbed due to its thickness, in contrast to a thicker lingual or palatal wall that generally exhibits less resorption. 5, 6, 16 Bone grafts reduce the volume loss, and deproteinized bovine bone mineral (DBBM), which are small-sized particles of autogenous bone and synthetic materials, such as beta tricalcium phosphate, exhibit more stability but show limited results as materials to prevent ridge resorption. 5, 6, 16, 19 A human autopsy study of one patient who received implants in healed ridges and presented a facial dehiscence that was grafted with distinct bone grafts showed very different clinical and histological results. One side was grafted with deproteinized bovine bone mineral and a collagen membrane, and the other side received autogenous bone chips in contact with the implant followed by a biphasic calcium phosphate graft and a collagen membrane. The implant grafted with the autogenous and synthetic bone grafts exhibited recurrence of bone dehiscence and mucosal recession at the facial aspect. 20 The loss of facial volume may be associated with a thin or nonexisting facial bone wall. Consequently, the soft tissue also becomes thin in such areas, which may predispose the patient to develop mucosal recession or color alterations. Tissue thickness is classified as thin when it is less than 2 mm at the facial aspect, and as thick if presents a value greater than 2 mm. Depending on the thickness of the mucosa, the facial color may be altered by showing the implant or abutment due to transparency. 21 An in vitro study compared the color alterations of metal or zirconia abutment in different mucosa thickness. No color alterations were perceived when the mucosa exhibited a thickness of 3 mm. Titanium abutments showed a grayish area at the facial aspect in the presence of a 2 mm thick mucosa, while zirconia abutments did not and provided a better color aspect. If the tissue exhibited a thickness of 1.5 mm, all abutments showed discoloration of the mucosa. 22 To treat color alterations that occur due to reduced tissue thickness and transparency of the mucosa, a soft tissue graft may be indicated to augment the facial volume and provide stable results in the long term. 23 Different types of soft tissue grafts are used for different purposes around teeth or implants. To increase soft tissue volume, autogenous connective tissue grafts (CTG) provided better results than homogenous acellular dermal matrices or heterogenous collagen matrices. 9, 11, 23 Depending of the extent of volume loss, the defect may be treated with a CTG and different types of flaps. If the implant is submerged and the defect at the cervical area is smaller than 2 mm, a lingual incision to facially position the flap solves the volume issue. If the defect is greater than 2 mm, a CTG must be associated with this type of flap. In situations where the implant is already exposed and exhibits a healing abutment, provisional or ceramic crown, the defect may be treated with a CTG and pouch flap if the defect is smaller than 2 mm. For larger defects (> 2 mm), an envelope flap may be performed and associated with a CTG to provide better volume at the facial aspect. A systematic review demonstrated that the use of autogenous soft tissue grafts to increase mucosal thickness resulted in less marginal bone loss over time. 7 Care must be taken whenever performing incisions in esthetic regions to avoid the formation of scars. Wessels et al. 18 proposed a scar index that evaluates the scar width, height/contour and color and classifies the visibility of the suture marks and the overall appearance. A randomized clinical trial compared the soft tissue response after intrasulcular and trapezoidal incisions. Scars were present in the trapezoidal group and clearly visible in greater than 85% of the mesial and distal vertical incisions 1 month after surgery. After 12 months, the scars were less pronounced but could still be identified in more than half of the performed trapezoidal incisions. 24 To improve the soft tissue texture and reduce scars in the facial aspect of an implant, a mucosal peeling may be performed by using a surgical blade, conventional or ceramic burs or a high frequency laser. 25 It is important to evaluate tissue thickness prior to peeling. If the tissue is thin, then its removal may lead to soft tissue alterations, such as recession or loss of papilla, and a CTG may be indicated to increase tissue thickness prior to scar removal in this situation.
Peri-implant recession
In the past, peri-implant recession (PIR) was a common condition in implant dentistry because the implants were installed in the existing bone, and the primary endpoint of the therapy was to provide masticatory function. With the evolution of implant systems, prosthetic and surgical techniques, it became possible to restore a single missing tooth, but most implants exhibited longer clinical crowns. 26 The current understanding of the importance of tissue regeneration and implant selection and positioning to provide better esthetic outcomes allows clinicians to restore implants even in highly demanding situations. 9 Multiple factors influence in the occurrence of PIR, including implants that were placed facially or apically, areas that exhibit bone dehiscence, thin periodontal biotype, an improper quantity of keratinized tissue and areas submitted to trauma. 27, 28 Similar to gingival recession, peri-implant margin apical migration tends to increase over time, and regular maintenance is important to identify the factors causing the tissue loss. In esthetically demanding situations or progressive recession, treatment must be performed to stabilize or recover the lost mucosa. 12, 13 The presence of keratinized mucosa is widely discussed to define its role in the prevention of inflammation, PIR and diseases. Some long-term retrospective studies demonstrated that reduced keratinized mucosa width and shallow vestibules were associated with more recession and bone loss, 29 and performing an apically positioned flap and autogenous free gingival graft led to better clinical outcomes and prevented peri-implant recession and inflammation. 30 Oral hygiene becomes easier to perform, especially in posterior regions after increasing the width of keratinized mucosa and the vestibule, which also prevents or limits the occurrence of peri-implant diseases. 27, 29 Implants that exhibited a large diameter or platform used to be placed in sockets or ridges to restore anterior teeth. 31, 32, 33 Peri-implant recessions occurred in these situations, especially in patients who exhibited a thin biotype or facial wall, and who did not receive guided bone regeneration or soft tissue grafting to increase tissue thickness. Kan et al. 34 performed immediate implant placement and provisionalization in maxillary anterior sockets without performing any type of grafting. A mean peri-implant recession of 0.55 (± 0.53) mm was reported, but most of the implants (74.28%) were placed in maxillary central incisor sockets, which are more predisposed to ridge dimensional changes than maxillary lateral incisors. The patients from this study were reevaluated after a mean follow up of 4 years (range 2 to 8.2 years), and a significant difference in the extent of peri-implant recession in biotypes classified as thin (recession = 1.50 ± 0.88) compared to thick (recession = 0.56 ± 0.46) was reported. 35 Bone morphology was associated with periimplant thickness and recession in a clinical study. 36 Thicker facial bone walls were correlated to thick biotypes, and bone walls that were thin or exhibited a dehiscence defect were associated with longer clinical crowns or recession, respectively. 36 A minimum bone thickness of 1 mm must be achieved in the facial aspect of the implant to provide more stability and nutrition to the mucosa. Several studies have shown that the selection of the implant proper diameter and placement in a lingual position creates or maintains proper thickness of the facial tissue when bone and soft tissue grafting are performed. 9, 31, 35 Treatments of PIR around implants are more complex than teeth. The peri-implant tissue has a lower blood supply, and its fibers differs from the gingiva. 37 To increase treatment predictability, other characteristics must be evaluated prior to soft tissue grafting of implants with PIR. Implant size, quantity and position, prosthetic abutment and contour, the extent of the bone defects at the facial and interproximal levels are important aspects that play major roles in implant coverage. 33 Depending on the clinical situation, implant removal, followed by ridge reconstruction and placement of a new implant in the proper tridimensional position, provide a more predictable outcome and better prognosis than soft tissue grafting for implant coverage (Table) .
The implant position and prosthetic contour (abutment and provisional/crown) is important to achieve predictable results. The implant inclination and crown emergence must not cross a line that connects the adjacent tooth at the cervical region, meaning that the implant/prosthesis should not occupy the space where the mucosa should be. In these situations, the abutment must be horizontally reduced and exhibit a concave contour to provide more space for the soft tissues; some authors have even proposed facial implantoplasty to increase PIR coverage. 38 The vertical position of the finishing line of the abutment must be moved coronally to near or at the level of the soft tissue margin of the contralateral tooth/implant. An implant with an adequate diameter that is placed in a favorable tridimensional position within the bony envelope with limited or without interproximal tissue loss is a good candidate to receive soft tissue grafting for the treatment of PIR. Although there are few prospective studies that address this type of defect, partial to full coverage may be expected depending on the extent of the clinical alteration and overall prognosis. 2, 12, 38, 39 Shibli et al. 40 proposed one of the first published methods to treat PIR in 2004 and reported that recession was successfully treated by using a combination of prosthetic and surgical procedures. The abutment diameter and provisional were initially reduced in its facial aspect followed by a coronally advanced flap (CAF) that was associated with a thick CTG graft (Figure 2 ).
Because there are many variables in the diagnosis, indication for treatment and prognosis, few clinical studies report data on coverage of peri-implant recessions. Burkhardt et al. 12 evaluated 10 patients who underwent soft tissue augmentation to treat a single PIR with a mean value of 3 mm (SD 0.8 mm). The connective tissue graft removed from the palate exhibited a thickness of 1.5-2 mm, and a flap with two vertical incisions was coronally advanced 2 mm further to a landmark measured in the contralateral tooth; there was no report of implant abutment or prosthesis modification. Six months after the procedure, there was a mean coverage of 66% (SD 18%) of the peri-implant recessions, and a positive correlation between flap thickness and recession coverage was reported.
A prospective study was performed to treat PIR and presented clinical results after one 38 and five years of follow-up. 13 After patient selection, the prosthesis abutment was reduced at the facial aspect one month prior to the surgical procedure. The flap was also performed with two vertical incisions, and the exposed implant threads were removed with diamond burs and polished with rubber cups. A two-millimeter-thick CTG derived from the de-epithelization of a free gingival graft was placed at the implant-abutment surface, and the flap was coronally advanced. After one year of follow-up, the authors reported a mean coverage of 96.3%, and 75% of the sites exhibited full coverage. The results after the five-year follow-up demonstrated the stability of the procedures performed in the initial study. 13 The combination of a coronally advanced envelope flap with a CTG removed from the maxillary tuberosity was used to treat shallow peri-implant recessions. 2 A mean coverage of 89.6% (SD 13.1%) was achieved one year after the procedure, and complete coverage was possible in 56.3% of the patients. After five years of follow-up, the results were stable and showed 86% of soft tissue coverage (SD 19%), which demonstrated the effectiveness of the soft tissue augmentation procedure. 41 Few studies report the use of soft tissue substitutes to treat peri-implant recessions. Anderson et al. 39 performed a randomized controlled clinical pilot trial to evaluate an acellular dermal matrix compared to the CTG. All patients received a CAF and one of the grafts, and the implant crowns were not reduced or removed. After six months of follow up, improvement of the recessions was low and represented a coverage of 40% for the CTG group and 28% for the allograft. The patients did not report an improvement of esthetic ratings, and the soft tissue substitute exhibited more eventful wound healing. An animal study that evaluated the treatment of peri-implant recessions with either CTG or a collagen matrix reported similar results in coverage. 42 The major issue about using first generation collagen matrices to treat soft tissues defects is the limited increase in tissue thickness. 9 New volume-stable collagen matrices were produced and are under investigation for dimensional stability in the long term.
The available data in the scientific literature demonstrate that a CAF in combination with an autogenous soft tissue graft provide a decent rate of success in the treatment of soft tissue deficiencies around implants, which demonstrates the possibility to increase tissue height and volume in the long term. 13.41 The decision of the design of the flap will depend on the extent of the peri-implant recession, vestibular depth, quantity of attached mucosa and the amount of interproximal tissue. For shallow recessions (Figures 3-5 ), generally an envelope 43 or pouch procedure is indicated. 44 If there is a moderate or deep recession, two vertical incisions, as initially proposed by Langer and Langer, 45 will provide a more tension-free flap that can be freely positioned and stabilized coronally.
Treatment of PIR is definitely a more challenging procedure than gingival recessions. One major factor that influences the outcome of the coverage of roots or implant surfaces is the amount of interproximal tissues. There are not enough studies to quantify the percentage of implant coverage based on the aspect of the papillae, but cases who exhibit none or limited tissue loss may experience better outcomes than sites with partial or complete loss of papilla.
Papilla loss
Interproximal tissue loss may lead to esthetic and functional complaints, and surgical recovery of lost papillae around teeth or implants is not an easy or predictable task to undertake for preventing this loss; however, preventing papilla loss must be one of the implant treatment goals. The papillae can be maintained in areas that received an implant if the adjacent tooth bone crest is intact and there is no periodontal attachment loss, but there should be a proper contour and contact point ( Figure 6 ). 32, 46 In situations where the adjacent teeth exhibit interproximal bone defects or the periodontal support is compromised, the papillae may be partially or fully lost. A papilla index score was developed 47 and classified into five types: 0-no papilla; 1-papilla are less than 50% of the height of the interproximal space; 2-papilla are greater than 50% but less than 100% of the height of the A B C Figure 4 . To provide a better esthetic outcome, surgical crown lengthening was performed on both maxillary central incisors (a). There was no facial bone loss at the implants' facial aspect (b), but there was a large ridge deficiency in volume. Two thick CTG were harvested from the palate to compensate ridge volume loss and increase the tissue thickness (c).
A B C Figure 5 . The CTGs were sutured at the implants' facial aspect (a), and the flap was coronally positioned (b). Three months after healing, the ridge volume and soft tissue margins were improved, but the papillae were still missing (c).
A B C Figure 6 . The distance between the bone crest and the tip of the papillae was 3 mm in height (a). The anatomy of the implants provisional restorations (b) and the distal aspect of the maxillary central incisors (c) were modified, and the contact point was shifted apically.
interproximal space; 3-full papilla; and 4-papilla exhibits overgrowth. Tarnow et al. 48 associated the distance from the contact point to the bone crest with the presence of papilla between teeth in humans. When this distance was ≤ 5 mm, the papilla was present in all sites. If the distance was equal to 6 mm or 7 mm, papilla were present only 56% and 27% of the time, respectively. These measurements were performed in areas between teeth, but other studies evaluated the vertical height of the papilla in different clinical situations, including sites with implants and pontics. 49, 50 The distance between the bone crest and the tip of the papilla generally measured 4.5 mm 49 in sites where an implant was placed adjacent to a tooth (Figure 7) . The papilla between implants are the more critical situation and exhibited an average 3.4 mm of soft tissue height. 50 Therefore, adjacent implants in esthetic areas should be avoided if the patient has a high smile line or esthetic demands. 32 Correct planning and distribution of implants in the esthetic region may increase treatment predictability because areas that are adjacent to or between pontics may exhibit 5.5 or 6 mm of tissue height, respectively. 49 There is limited evidence regarding surgeries to treat papilla loss, and most publications address case reports or series for the treatment of these alterations around teeth or implants. Surgical reconstruction of papillae is challenging due to the limited blood supply, which is important for proper tissue healing. Feuillet et al. 51 published promising outcomes in a case series of the treatment of papilla loss between teeth using tunneling flaps associated with CTG from the tuberosity. These authors reported that an experienced surgeon with training in microsurgical techniques, which must be performed with specific instruments, should perform the procedure.
Evaluations of implants papillae were performed after second stage surgery and demonstrated an improvement in the papilla index score 47 after soft tissue manipulation and prosthetic rehabilitation. 52 In ridges that exhibited soft tissue deficiency, it was possible to stabilize a long and thick CTG over the facial and occlusal aspect (Figure 8 ) to increase tissue volume and height. 53 The graft should be submerged, and interproximal sutures may be used to coronally advance the papillae. Urban et al. 46 suggested a prosthetic and surgical approach to recreate the papillae (Figures 9 and 10 ). Even after extensive bone regeneration, the interproximal bone remained compromised, an implant was placed, and a thick CTG from the palate was placed at the occlusal portion of the ridge to compensate for vertical tissue loss. Six months later, the implant received a temporary crown, and the tissue was conditioned to receive a zirconia abutment with a convex interproximal contour to support the recreated tissues. Papilla loss was also treated by using nonsurgical methods, such as repeated curettage, injections with micron ized acellular dermal g rafts or hyaluronic acid, and restorative or orthodontic procedures. 54, 55, 56, 57, 58, 59 Several factors influence the treatment of papilla loss with filler materials, such as hyaluronic acid, and the clinical results obtained from human studies presented more promising results in areas between teeth 59,60 than implants. 61 Restorative or orthodontic procedures may be performed to condition the soft tissue and create interproximal papilla around implants.
Areas that still present deficiency in the papilla can have the proximal contour of the implant provisional crown or adjacent tooth altered, but the contact point of the restoration must be placed more apically. In sites where the implant is adjacent to a tooth, a distance of at least 4.5 mm must be established between the contact point and the bone crest to reduce the black triangle and stimulate papilla growth; whenever there are adjacent implants, this distance must be reduced to 3.5 mm. 50 Time is an important factor to allow tissue growth, and there is a clinical trend to increase papilla height with long-term follow-up if a patient does not exhibit periodontal attachment loss in the adjacent tooth. 35 Tooth slow extrusion is the more predictable procedure for creating both interproximal bone and soft tissue in an implant-tooth site. The orthodontic A B C Figure 9 . There was a small bone defect at the facial and interproximal aspects (a). A thick CTG (b) was harvested from the palate and placed at the implant site facial and occlusal aspects (c). A B C extrusion rate should not be greater than 1-2 mm per month, 62 and the tooth occlusal contacts must be progressively adjusted to avoid trauma; after finishing the movement, the tooth must be maintained in position for 3 to 6 months to facilitate bone formation at the interproximal and apical aspect of the tooth. 63 After slow extrusion, the facial soft tissue also moves coronally and may need a flapless crown-lengthening procedure to improve the esthetic outcome. 64 
Discussion
There is limited scientific evidence regarding the treatment of esthetic soft tissue defects in implants; therefore, prevention must be considered to avoid complications. It is important to identify patients and clinical situations that are more susceptible to the future occurrence of peri-implant alterations. A thin biotype, absence of keratinized tissue, extensive bone defects, high smile line or esthetic demand, infection, smoking, and patient medical status are conditions that can jeopardize implant treatment in the esthetic area. 33 Even though the alveolar ridge undergoes continuous resorption after tooth extraction, most of the volumetric alterations occur in the first year, especially in the initial months. 4 Socket preservation procedures have been advocated and are often used to preserve the dimensions of the alveolar ridge and allow the ideal placement of an implant in a less demanding situation. 5 Long-term stability of the grafted site is important to avoid the future occurrence of a concavity defect in the esthetic region. Whenever socket preservation or lateral augmentation is performed, selection of the appropriate type of bone graft is important to avoid alterations. Onlay autogenous bone 65, 66 or deproteinized bovine bone mineral used alone 2,67-70 or in association with bone chips 71, 72 have been documented and presented stable results in the long term. Complications may occur when performing bone regeneration, and sites that received autogenous bone blocks exhibited greater loss of the papillae due to multiple surgical interventions and increased surgery time. 73 Additionally, if the bone graft becomes exposed, the amount of augmentation is reduced, and soft tissue scars becomes more evident.
Proper soft tissue contour and thickness are important factors to establish a good outcome in implants installed in esthetic regions. Reduced tissue thickness is associated with color alterations when titanium abutments are placed and is more prone to recession in long-term follow up. 22, 35 Abutments made of fluorescent zirconia or that exhibited a gold or pink color provided better clinical results in areas with a thin biotype, 74 but there was always a threshold volume that presents a color alteration. 75 In these situations or in patients who present a high risk of recession soft tissue, augmentation is generally indicated. 9 The absence of keratinized mucosa or even a thin peri-implant biotype was associated with periimplantitis, 76 which is a plaque-associated disease around dental implant tissues that generally exhibits greater recession after treatment. To prevent further recession, soft tissue augmentation may also be performed in conjunction with peri-implantitis treatment. 77 Autogenous soft tissue grafts performed better than soft tissue substitutes to increase tissue thickness or treat PIR. 9, 23 Previously tested collagen matrices demonstrated limited potential to increase tissue thickness, and new volume-stable matrices 78, 79, 80 have produced promising results for soft tissue augmentation; however, more studies are needed to improve tissue stability in the long term. Use of an acellular dermal matrix was associated with impaired wound healing and more exposure compared to autogenous soft tissue grafts, but its volume stability in the long term must be established. 39 Several types of autogenous soft tissue grafts are used to treat peri-implant recession in properly placed implants. Studies report outcomes from CTG removed from the palate using the single incision technique and free gingival grafts that were de-epithelized or removed from the tuberosity. 2, 12, 38 Establishing the type of CTG must consider the clinical aspects of each patient, and one factor is of major importance: the graft must exhibit a thickness of 2 mm or greater. Rojo et al. 1 compared the volume alterations of grafts removed from the palate or the tuberosity and reported no difference after 3 months of follow-up. Although the graft from the tuberosity exhibited several advantages, such as less morbidity and postoperative pain, more dense collagen fibers with less fat and glandular tissue, 82 care must be taken because the tissue may develop an overgrowth with long-term follow up, and the patient must be aware of this possibility prior to soft tissue augmentation.
The decision between performing soft tissue grafts in an implant with soft tissue recession or removing it must consider the extent of the defects, patients' expectations and implant positioning. The experience of the surgeon plays an important role in the occurrence or prevention of peri-implant recession. A clinical study of immediate implants placed in sockets compared the outcomes of senior surgeons and residents in implant dentistry. This study showed that the apical migration of the soft tissue margin was more frequent in patients who were treated by residents. 83 Surgical expertise to place the implant in the proper tridimensional position in sockets or ridges is an important factor to prevent soft tissue defects, and creating a multidisciplinary treatment plan is crucial to provide better esthetic and functional outcomes. 53 Surgical reconstruction of the papilla around teeth or implants is the "Achilles heel" of contemporary Periodontics and Implant Dentistry, and it shows low rates of predictability. Prevention is important to reduce papilla height, and minimally invasive surgical procedures, such as flapless placement of implants in sockets or healed ridges and tissue regeneration, limit the occurrence of this alterations. 9, 35 Restorative or orthodontic procedures compensate for interproximal bone defects or recreate the papilla contour. 55, 57, 62 More studies are needed to confirm the possible use of filler materials to increase papilla height and volume in less demanding situations because there are conflicting results of its real potential. 59, 61 Greater defects may be treated by using gingivashade ceramics, but this rehabilitation is not free of esthetic risk because different factors may influence the outcomes, especially in patients with a high smile line and defects restricted to one anterior tooth, which shows the transition between the restoration and the mucosa. 84 
Conclusion
Correction of peri-implant soft tissue defects is challenging, especially in patients with deep recessions and loss of papillae. Implant sites with loss of volume, color or texture alterations and shallow peri-implant recessions exhibit more predictable outcomes. The regeneration of the soft and hard tissues during the surgical phase of implant treatment plays a major role in preventing the occurrence of soft tissue defects.
